Introduction
The overall aims of hand therapy are to prevent, restore and reverse the progression of upper limb pathologies in order to enhance the individual's ability to execute tasks and participate in daily life (1, 2) . For patients with Dupuytren disease (DD), hand therapy also aims to maintain the achieved gains in finger extension and minimize the negative effects of treatment (3) (4) (5) .
To achieve these goals, the hand therapist commonly uses multiple treatment modalities, such as orthoses, active exercises, edema control, scar management, and patient education, depending on the patient's needs (6) .
Hand therapy as preventive treatment
Patients with DD usually seek medical care when hand function is negatively affected, and this state is interfering with daily activities (7) . However, it is uncommon in clinical practice that patients are referred to a hand therapist for preventive treatment, and evidence to support its use in early DD is limited. In previous research, different techniques such as orthoses, frictional massage, or heat treatment with joint stretching have been examined for the treatment of patients with palmar nodules, or limited or no finger contractures. Despite the tendency for improved digital joint extension using these techniques, alone or in combination, a systematic review has concluded there is insufficient evidence of their efficacy (8) . The rationales for these treatment techniques were to promote tissue remodeling by applying low load tension through orthoses or tissue mobilization (9, 10) , and to reduce the fibrous adhesions using cross-frictional massage (11) .
The use of orthotic devices for preventive treatment for DD has been further investigated in a recently published pilot randomized controlled trial (RCT). The study investigated two orthotic devices as preventive treatment in patients with previously untreated DD or 4 postoperative recurrent disease. Patients were randomized into two groups and were treated with different orthoses (tension or compression) that were to be used 20 hours a day for three months. Both groups improved from baseline average total extension deficits of 53 and 65 degrees to 32 and 46 degrees, respectively, but there were no statistically significant differences between the groups. In conclusion, the study showed that the extension deficit can be influenced with a tension or compression orthotic device used for many hours a day.
However, the long-term result of using an orthotic device as a preventive or delaying strategy needs to be investigated further (12).
Hand therapy before corrective treatment
Although the finger contractures can be corrected, this does not cure DD and the disease is likely to recur or extend following treatment (13, 14) . Preoperatively, the hand therapist can contribute an assessment of physical measures of hand function, as well as collecting patientreported outcomes to be used for short and long-term follow-up. Assessments of physical function should include measures of finger joint range of motion, grip strength, sensibility, and pain (15, 16) . Pain has not commonly been associated with DD, but the findings of Rodrigues et al. (2014) (16) showed that 15% of the patients with DD (n=110) experienced pain as a functional problem. Patient-reported outcomes targeting both function and activity should also be included in the preoperative assessment. In previous research, the Disability of the Arm, Shoulder and Hand (DASH) questionnaire has been the most frequently used patient-reported outcome instrument (15) . Disease-specific questionnaires also exist, such as the Unité Rhumatologique des Affections de la Main (URAM) scale (17, 18) or the Southampton Dupuytren's Scoring scheme (19) . Questions have been raised concerning whether DASH is an appropriate instrument to use in patients with DD due to ceiling effects, or if interpretation of minimal important change is applicable to these patients (20) (21) (22) (23) . The URAM scale has shown acceptable responsiveness (23) , but has been criticized for failing to capture common problems among patients with DD, such as difficulty with putting on a glove or putting the hand in a pocket (16) . As patients with DD experience a wide range of problems in their daily lives, an individualized approach to patient-reported outcomes may be useful. For a pragmatic and patient-centered approach, patients can be asked to define tasks that are difficult to perform, and rate their performance before and after treatment (24) .
Furthermore, safety and social issues of hand function, i.e. the need to take special precautions due to hand function, or the avoidance of using the hand in social contexts, should also be included in patient-reported outcomes as these play an important part in patients' rating of functioning (25) .
Hand therapy after corrective treatment
Hand therapy after corrective treatment consists of different modalities such as orthoses, active exercises, edema control, scar management, and patient education. The extent of intervention depends on the corrective procedure and the phases of tissue healing (4) . As hand therapy is usually provided and evaluated in combination with surgery or other corrective treatment (3, (26) (27) (28) (29) (30) (31) , there is evidence to support hand therapy for patients with DD given in this combination. However, research regarding the benefits of hand therapy alone for patients with DD is lacking. Herweijer et al. (2007) (32) investigated the difference in outcomes after surgery between patients receiving hand therapy or not by comparing patients correctly referred for postoperative hand therapy compared to those incorrectly not referred for hand therapy. The hand therapy protocol used in the study consisted of static orthoses, range of motion exercises, edema reduction, and silicone dressing to limit scar hypertrophy. Orthoses were initially used for 24 hours a day, then gradually removed during day-time after the 6 wound was healed, and continued at night-time for six months. No statistical significant differences were found between the groups, although the group receiving hand therapy had a tendency for greater improvement in joint mobility. The study had several limitations, including small sample size, differences between the groups regarding severity of the disease, and no randomization. These limitations make it difficult to draw definitive conclusions about the efficacy of a postoperative hand therapy protocol.
Orthoses
Orthoses have historically been used after hand surgery and trauma as a way to apply a low load prolonged stretch in order to promote soft tissue remodeling (33) . For patients with DD, orthoses have commonly been used in hand therapy to maintain the achieved gains in finger extension. The orthotic intervention usually starts after reduction of dressings, and the orthosis can initially be worn 24 hours a day during the first week, and this gradually continues to night-time use in order to enable functional use of the hand. Follow-up of patients for one year after surgery for DD has shown that many patients (37%, n=84) still use the orthosis six months after surgery (31).
Research regarding orthoses has investigated their effect on range of motion and self-reported function, scarring, and flare reactions (reactive erythema, stiffness and edema). The effect on range of motion has been investigated for both dynamic and static orthoses, and the evidence supporting this intervention is weak (34, 35) . For dynamic extension orthoses, the evidence is inconclusive and of low level, showing a positive effect on severe proximal interphalangeal (PIP) joint contractures (36) , but no effect on the natural course of the disease (37) . Three different RCT studies have investigated the effect of static postoperative orthoses for patients with DD (38) (39) (40) . All the studies showed the same result: orthoses in combination with hand therapy were no better than hand therapy alone in minimizing postoperative extension deficit of the finger joints. It is also unclear whether the use of orthoses plays a part in impaired 7 finger flexion postoperatively (31, 35) . Two studies investigated the position of the fingers in the orthosis and the effect of tension applied to the metacarpophalangeal (MCP) joints. Both studies showed that a non-tension approach, placing the MCP joints in slight flexion, was better than placing extension forces to the MCP joints during wound healing. The non-tension approach led to less scar formation and fewer flare reactions (41, 42) .
Orthoses have also been used after treatment with needle aponeurotomy (43, 44) and following collagenase clostridium histolyticum (CCH) injection (45) . Still, the evidence for the use of orthoses is of low level, i.e. case-study (43) or retrospective study (44) The need for hand therapy after CCH injection has been suggested to be limited to orthotic intervention only (46) . The initial CORD 1 protocol included four months of night-time use of an orthosis (47) , and many recent studies have continued with this recommendation (48-52).
However, the severity of contracture of affected joints has to be taken into consideration when discussing the need for hand therapy after CCH injection. It has been shown that a specific post-injection orthotic intervention protocol, in combination with targeted exercises, has a positive effect on severe PIP joint contractures four weeks after treatment with injection (53).
However, as the study design included no control group, further research is needed to establish evidence for the effect of post-injection orthosis beyond four weeks.
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It has been recommended to provide orthoses primarily to patients who lose finger joint extension rapidly in the early postoperative period, instead of providing it routinely to every patient (38, 39, 54) . A European expert group has recommended orthotic intervention for severe cases, after open procedures, or for patients with large preoperative contractures of the PIP joint (55) .
Exercise
An important part of hand therapy is to restore full finger joint range of motion. DD leads to prolonged immobilization of finger joints, which in turn leads to shortening of joint structures, e.g. joint capsules, ligaments, fascia, etc. These pre-existing changes are, together with postoperative issues, a challenge to address (56) . Therefore, exercise programs are an important part of hand therapy to maximize functional use of the hand and to prevent joint stiffness (57) . Range of motion exercises are usually included in postoperative hand therapy after corrective procedures for DD (24, 31, 32, 40, 44, 53, 58) . Thus, there is evidence for range of motion exercise as part of a hand therapy protocol for these patients. Michlovitz et al. (2004) concluded that there is moderate evidence for the use of exercise for managing joint contractures in the upper limbs. However, few studies have investigated finger joint contractures specifically, and the best exercise intensity or frequency is unclear (59) . Therefore, to choose the most appropriate quantity of treatment or exercise for a given situation, the hand therapist needs understanding of the soft tissue response to stress.
Generally, active motion provides a lower level of load than passive range of motion. Hence, active motion is started as early as possible in the inflammatory and early fibroblastic stages of tissue healing, while passive range of motion or resistance exercises can be introduced in a later stage of tissue healing (57, 60) . For patients with DD, special attention should be given to the PIP joint as outcomes after treatment are usually better for the MCP than for the PIP joint (51, 61, 62) , and the PIP joint needs a longer time for recovery after surgical intervention 9 (31). Gentle composite finger flexion exercise usually starts during the first week after surgery, and progresses during week two and three--as the wounds are healing--to include isolated tendon gliding, hook, and full fist. Aggressive exercise should be avoided to minimize complications (63) .
Several factors, e.g. infection, delayed wound healing, and complex regional pain syndrome, can contribute to prolonged digital stiffness and poor hand function. In a small case series, Midgley (2010) investigated a casting motion to mobilize stiffness (CMMS) technique for four patients with DD suffering from persistent digital stiffness and a poor pattern of motion in the operated hand (56) . The CMMS technique includes a non-removable plaster of Paris cast that immobilizes proximal joints in an ideal position and limits distal joint movement within a desired direction and range. This cast can be maintained for a prolonged period of time to encourage active motion at the desired joints (64) . The four patients in this study were treated with a cast blocking MCP joint extension but allowing interphalangeal joint flexion in order to elongate the intrinsic muscles. The cast was worn on average for 11 weeks, and the patients performed exercises in the cast and used the casted hand in functional activities. The results showed a positive response with improved finger flexion and pattern of motion without compromising the digital extension gained during surgery (56) . However, further research is needed to provide conclusive evidence for the use of the CMMS technique in patients with DD suffering from persistent joint stiffness.
Other treatment modalities
Hand therapy after corrective treatment can also involve other treatment modalities that can be applied depending on the individual patient's specific problems. Complications after surgery for DD include, among others, edema, scar hypertrophy, and flare reactions (61, 65) .
Thus, swelling, scarring, or pain may need to be addressed in hand therapy. As in all hand conditions treated with surgery, edema control is crucial; examples of interventions include elevation, active motion, and/or pressure garments (66) . Intervention directed towards swelling, i.e. compression gloves or finger wrapping, can be needed by 30% of the patients during the first three months after fasciectomy for DD, while 12% may need intervention for scar issues (31) . Scar management can consist of massage, desensitization, tape, or occlusive materials such as silicone gel sheets (63) . Massage has an established role in hand therapy and is used to soften tissue and increase or maintain functional mobility (55, 67) . Pain can be addressed with transcutaneous electrical nerve stimulation or acupuncture (31) .
Patient education and participation
An important part of clinical practice is to encourage patients to be actively involved in the postoperative rehabilitation, as many of the modalities used in hand therapy rely on patients' active involvement in rehabilitation and adherence to recommendations. Patient information has also been recognized as an area that should always be addressed by the multidisciplinary team when treating patients with DD (68) . As patients evaluate their health care providers' intervention, their knowledge and skills, and the interaction between them (69), tailoring information to the individual patient is important in order to reach a successful outcome (70, 71) . It has been suggested that patients' compliance with the postoperative regime as a whole may influence outcomes (36) , and that patients who are more engaged in their health care have better results (71) (72) (73) .
Summary/Discussion
The role of hand therapy in the treatment of DD can differ significantly depending on the patient and the procedure. Thus, hand therapy can be more or less extensive due to factors such as the severity of the disease, the type of corrective procedure, the phase of tissue healing, the phase of the care process, and the patient's needs.
Hand therapy as a preventive treatment for DD is uncommon, with limited evidence to support its usefulness. Although the extension deficit can be influenced with an orthotic device, this treatment is demanding for the patient as the orthosis needs to be worn for many hours a day, and the long-term effect on delaying finger contractures is uncertain. Before corrective treatment, the hand therapist can perform an assessment of hand function, activity limitations, and quality of life experienced by the individual, to assist in a systematic evaluation of outcomes after treatment. This can also be an opportunity to inform and prepare patients regarding the care process and rehabilitation.
The role of hand therapy is more explicit in connection with corrective treatment where different interventions can be required. The use of orthoses after corrective treatment is not self-evident. In summary, an orthotic intervention is usually part of the hand therapy protocol after corrective procedures for DD, although there is a lack of strong evidence to support this intervention. Nevertheless, it can be argued that previous research does not imply that orthoses are ineffective (27) , but perhaps the use of them can be more selective. However, additional research is needed to establish indicators for which patients benefit the most from being provided with an orthosis, the optimal orthosis design and the duration of use, as well as what other interventions in a hand therapy protocol contribute to maintaining digital joint extension after surgery.
When it comes to evaluation of hand therapy, this involves challenges with multiple treatment modalities (e.g. orthoses, exercise, edema control, pain, and/or scar management) that have to be tailored to each patient's problems (31, 38) . This individualized approach contrasts starkly with the standardization and control of intervention that is characterized in high-quality research. Hence, the efficacy of hand therapy is difficult to study. Investigation of orthotic interventions for patients with DD has been examined with several RCT studies. For other treatment modalities there is a lack of large, high-quality studies that investigate their efficacy 12 specifically for patients with DD. Nevertheless, interventions directed towards range of motion, swelling, and pain or scarring are recognized as essential parts of a hand therapy protocol for patients with DD and for recovery of hand function (31) . The intervention provided to patients with DD is thus based on the therapist's clinical reasoning, the patient's needs, as well as the available evidence. In the future, further evidence is needed for specific therapy interventions for patients with DD and the patients' compliance for those interventions.
